, and is characterized by the proliferation of abnormal lymphocytes with deeply indented or lobulated nuclei, and with a mature CD4-positive phenotype [2]. Characterization of ATL cells using monoclonal antibodies (mAbs) has revealed several biological features. A series of mAbs to the cell surface membrane revealed that the mode of activation of ATL cells differs between clinical stages [3]. In particular, the decrease in CD3 antigen expression and the increased expression of CD25 antigen on ATL cells analyzed by immunofluorescence have been reported to be specific to ATL [4]. However, in previous studies, the expression of CD 3 antigen on ATL cells has been analyzed by flow cytometry using peripheral blood lymphocytes from patients with ATL. This kind of immunofluorescence study could not detect the changes in surface antigens specifically limited to ATL cells themselves, because ATL and other cells were analyzed together. In the present study, we examined the expression of CD3 antigen on morphologically identified fresh ATL cells by immunohistochemistry. Seventeen patients were diagnosed as positive for ATL and were clinically subtyped based on the criteria defined by the Lymphoma Study Group [5]: 8 patients had acute-type ATL, 4 had lymphoma type, 2 had chronic type, and 3 had smoldering type. Clinical parameters such as serum lactate dehydrogenase (LDH) and Ca levels, the numbers of WBC and peripheral abnormal lymphocytes were also studied. Peripheral blood of patients was smeared on a glass slide, air-dried, and then smears were stained by the avidin-biotin-peroxidase complex (ABC) method [6] using an ABC kit (Vector
Adult T cell leukemia (ATL) is a T cell malignancy caused by human T cell leukemia virus type I (HTLV-I) infection [1]
, and is characterized by the proliferation of abnormal lymphocytes with deeply indented or lobulated nuclei, and with a mature CD4-positive phenotype [2] . Characterization of ATL cells using monoclonal antibodies (mAbs) has revealed several biological features. A series of mAbs to the cell surface membrane revealed that the mode of activation of ATL cells differs between clinical stages [3] . In particular, the decrease in CD3 antigen expression and the increased expression of CD25 antigen on ATL cells analyzed by immunofluorescence have been reported to be specific to ATL [4] . However, in previous studies, the expression of CD 3 antigen on ATL cells has been analyzed by flow cytometry using peripheral blood lymphocytes from patients with ATL. This kind of immunofluorescence study could not detect the changes in surface antigens specifically limited to ATL cells themselves, because ATL and other cells were analyzed together. In the present study, we examined the expression of CD3 antigen on morphologically identified fresh ATL cells by immunohistochemistry. Seventeen patients were diagnosed as positive for ATL and were clinically subtyped based on the criteria defined by the Lymphoma Study Group [5] : 8 patients had acute-type ATL, 4 had lymphoma type, 2 had chronic type, and 3 had smoldering type. Clinical parameters such as serum lactate dehydrogenase (LDH) and Ca levels, the numbers of WBC and peripheral abnormal lymphocytes were also studied. Peripheral blood of patients was smeared on a glass slide, air-dried, and then smears were stained by the avidin-biotin-peroxidase complex (ABC) method [6] using an ABC kit (Vector Laboratories, Burlingame, Calif., USA) with Leu4 mAb (IgGl anti-CD3 mAb, Becton Dickinson Immunocytom-etry Systems, Mountain View, Calif., USA). Stained smears were further stained with Giemsa solution according to the double-staining method of Mori et al. [7] to microscopically identify ATL cells by their morphological characteristics ( fig. 1 ). In practice, we defined the CD3-positive ATL cells as those whose whole cell surface was diffusely stained by anti-CD3 mAb. Expression of CD3 antigen is shown as the percentage of CD3-stained ATL cells in all ATL cells (%CD3) which were morphologically identified. Eight healthy adults were used as the control group to examine the sensitivity of CD3 staining by the ABC method. The CD3-positive cells, as determined by the ABC method, comprised 72.8 ± 4.0% of peripheral mononuclear cells (PMNCs), which is compatible with the CD3-positive cells in PMNCs in healthy adults analyzed by flow cytometry using the same mAb [8] . Thus, the ABC method showed intensity similar to that determined by flow cytometric analysis. The %CD3 of ATL cells ranged from 46.0 to 98.0% and showed significant inverse relationships with serum LDH values (r = -0.80, p < 0.0005; fig. 2 ). There were no morphological differences between ATL cells that stained with anti-CD3 mAb and those that did not. It was difficult to find a correlation between clinical stages and %CD3, partly because there were too few patients. Although we could not analyze the same PMNCs from the present patient group, no such significant inverse relationship between the fluorescence intensity of CD3 analyzed by flow cytometry and serum LDH levels was observed in another group of 39 patients with ATL on a separate occasion (r = -0.39, p < 0.05). To further examine why the inverse relationship has not been found following flow cytometric analysis, we compared the data on WBC numbers and percentages of abnormal cells between patients studied by the ABC method and those by flow cytometry (fig. 3 ). No significant difference was observed between the two groups either in WBC number or percentage of abnormal cells. In addition, no significant difference was observed when the patients with the same ATL subtype were compared between the two groups. These results
56
Uno/Kawano/Matsuoka/Suzuki/ CD3 and ATL Yamashita/Kubuki/Tsuda/Tsubouchi supported the idea that the inverse relationship between %CD3 and LDH levels reflected the expression of CD3 antigen specifically limited to ATL cells themselves. The down-regulation of the CD3/T cell receptor (TCR) complex is known to be associated with the activation of T cells. Indeed, the modulation of CD3 antigen density and enhancement of CD25 antigen expression were caused by the incubation of fresh ATL cells with anti-CD 3 mAb and were closely related in cells from ATL patients, regardless of their clinical stages [9] . In addition, among cell lines established from patients with ATL, only those originating from primary leukemic clones in vivo expressed a low density of the CD3-TCR complex [10] . Further investigation of phenotypic and functional changes following HTLV-I infection of a T cell clone over a long period revealed that from a period of about 200 days after HTLV-I infection, the cells proliferated strongly in the absence of interleukin-2 and had lost all functional activity. These cells did not express the CD3/TCR receptor complex on their surface [11] . These findings support the idea that infection by HTLV-I was not necessarily associated with decreased expression of the CD3/TCR complex. Therefore, the down-regulation of CD3 antigen expressed as %CD3 of ATL cells in our patients may be more closely related to the state of leukemic cells induced by HTLV-I infection, and the down-regulation of the CD3-TCR complex on ATL cells may play a key role in the development of HTLV-I-induced leukemogensis in ATL. The mechanisms of down-regulation of the CD3-TCR complex are still unclear. It was reported that the T-cell-specifïc CD3e enhancer was inactive in an HTLV-I-infected T cell clone which could be cultured in the absence of interleukin-2 and lacked CD 3 proteins [12] . Prognosis of adult patients with ATL has been reported to be generally poor. Analysis of prognostic factors in patients with ATL revealed that among serum biochemical parameters, high LDH levels and hypercalcemia were associated with shortened survival [13] . The serum LDH level is known to be increased in many malignant neoplastic diseases of the hematopoietic system, mainly because of an increased turnover of malignant cells [14] . Although the %CD3 of ATL cells in our patients showed no direct association with serum Ca levels, the mean %CD3 positivity was higher in patients with than in those without hypercalcemia (p < 0.05). Patients without hypercalcemia showed significantly longer survival times than those without (2.3 vs 7.6 months, p < 0.005).
In conclusion, the expression of CD 3 antigen on individual ATL cells may be one of the factors reflecting the pathophysiological state of ATL. The biological function of CD3 expression on ATL cells remains to be elucidated.
